infrastructure and development (1). Recent advances in disaster response/rescue and field management, have significantly improved the survival rates of disaster victims worldwide. Current disaster data demonstrates a staggering number of persons with injuries relative to mortality (2, 3) . This includes an upsurge in survivors with complex and long-term disabling injuries, such as brain and spinal cord injury, peripheral nerve and musculoskeletal injuries. Furthermore, there may be an increase in the number of victims with exacerbation of chronic medical conditions and psychological impairment. These problems necessitate comprehensive long-term interdisciplinary management, including rehabilitation (3, 4).
of Emergency Medical Teams (EMTs) responding to many disasters worldwide (20) . However, influx of EMTs during past disasters has presented immense challenges with regards to response coordination, management and evaluation. Furthermore, in many past disasters, deployment of medical teams has been decided by the individual countries or organizations, and on many occasions these teams worked on their own, with no accreditation and/or coordination mechanism. Deployment of these teams was not always based on the needs of the situation; and there was significant variation in capacities, competencies and professional ethics (21) . This resulted in significant challenges and inadequate care delivery, particularly rehabilitation, with often devastating consequences for the affected individuals, families and communities (2, 6, 20) . Furthermore, there is concern regarding the inadequacy of global organizational capacities and capabilities and mismatching of resources across the entire disaster cycle, such that prevention and preparedness have been consistently short-changed (12) . For example, during the earthquake in Haiti in January 2010, the international humanitarian response was catastrophic, with the influx of a large number of EMTs, many unregistered, without standardized protocols, or coordination mechanisms in place (21, 22) . There was poor coordination and communication, particularly between service providers including EMTs, with suboptimal adherence to national and/or international standards, which resulted in unsatisfactory outcomes (22) (23) (24) . One study (17) showed significant proportion of deaths occurred days or weeks after the Haiti earthquake could have been prevented by improved patient care. Likewise, during the 2004 Indian Ocean tsunami the number of EMTs that arrived exceeded what was needed given the rapid mobilization of trauma teams from within the countries (21) .
CURRENT DEVELOPMENTS IN DISASTER MANAGEMENT
In the last decade, significant developments in international, regional and national collaboration and management capacities in disaster management have occurred, including quality and coordination mechanism of EMTs. Some key developments are discussed below:
1. The United Nations (UN) Office for Disaster Risk Reduction (UNISDR) leads the global response for international humanitarian crises. It initiates different programmes to improve community resilience and coordination of disaster-risk reduction activities worldwide. Following the 2004 Indian Ocean tsunami, under the leadership of UNISDR the Hyogo strong innervational studies in this area, and current evidence is based mainly on observational studies, personal and anecdotal experiences (3, 6) . Evidence suggests that early provision of rehabilitation programmes reduces disability, leading to better clinical outcomes, and improved participation and quality of life for disaster survivors (3, 6, 7) . Disaster survivors treated in services with rehabilitation facilities have reduced length of hospital stay, fewer complications and better clinical outcomes compared with patients in centres with no rehabilitation physician supervision (2) . The significant roles of allied health professionals, such as occupational therapy, physiotherapists in disaster preparedness, response, and recovery, are well documented (8) (9) (10) . There is strong consensus amongst global health authorities that medical rehabilitation should be initiated in the immediate emergency response phase and should be continued in the community over a longer term until treatment goals are achieved and survivors are successfully reintegrated into society (3, 6, 11) . The World Health Organization (WHO) rehabilitation guidelines recommend implementation and access to rehabilitation during all phases of disaster response, and pinpoint rehabilitation as the longest and most expensive phase of disaster management (12, 13) .
CHALLENGES IN DISASTER MANAGEMENT
In recent years, many countries have recognized the importance of disaster planning, preparedness and management initiatives, and disaster management capacity (especially early warning systems, early evacuation and awareness) with improved collaboration (11). Unfortunately, major disparities and gaps amongst countries exist, and those with a high disaster-risk tend to have low coping capacity and a large population vulnerable to natural disasters living in more exposed areas (14, 15) . Disaster response plans and services are generally inadequate or absent in many disaster-prone countries (16, 17) , and few have access to appropriate services, such as rehabilitation, where fragmented healthcare systems are compromised by lack of financial and political support (7, 18) . In large-scale disasters, existing local health service infrastructure and resources can be destroyed/ severely disrupted and/or quickly overwhelmed by an influx of disaster victims, compromising the medical response and optimal management (6, 16) . Furthermore, a shortage of, or lack of, trained healthcare (including rehabilitation) professionals and medical workforce can further hinder comprehensive management (18, 19) . Hence, in disasters many countries are dependent on global humanitarian and medical assistance. This is reflected by the growing number (27) . The SFDRR is built on elements that ensure continuity with the work done by states and other stakeholders under the Hyogo framework and introduces a number of innovations. It emphasizes disaster-risk management as opposed to disaster management. It broadens disaster-risk reduction significantly to focus on both natural and man-made hazards and related environmental, technological and biological hazards and risks (27) . It provides a strong foundation for governments to take on a greater role at all levels and an agenda for all sectors of society for collaborative effort for successful future disaster planning and management (27) . The SFDRR, specified "rehabilitation" as a component of 1 of the key priorities (Priority 4, Table I ) (27) . The term "rehabilitation", however, is more inclined towards the rehabilitation infrastructure processes, rather than medical rehabilitative care of patients. Unfortunately, in this document, the medical rehabilitation of victims and the establishment of emergency relief and healthcare stakeholders for disaster management (including EMTs) are rarely mentioned. This highlights the low priority attributed to medical rehabilitation services in disaster settings, not only by many developing countries, where rehabilitation services are underdeveloped, but also by developed countries with a strong medical rehabilitation workforce (28) . Similar to the "Hyogo Framework", the "Sendai Framework" is also voluntary commitment of member states and depends on the capacity and willingness of countries to take concrete action (17, 29) .
3. The World Bank's Global Facility for Disaster Reduction and Recovery (GFDRR) is another key initiative committed to assisting developing countries to reduce their vulnerability to natural hazards, with a global partnership of over 45 countries and international organizations (30) . This initiative conducts post-disaster needs assessments worldwide and supports national governments in recovery and reconstruction, to reduce the costs of future disasters. It implements programmes in partnership with national, regional and other international agencies, in accordance with the SFDRR, the Paris Agreement on Climate Change, and the UN Sustainable Development Goals (30) . The GFDRR programme, including rehabilitation and reconstruction, aligns with the SFDRR priorities and disaster-risk management activities identified as priorities by communities; however, there are no details of programmes focused on building capacity in rehabilitation medicine in its work plan for 2017 (31).
Emergency Medical Team (EMT)
Initiative. Lessons from past disasters highlight the need for better coordination and cooperation, and evaluation of professionalism and accountability of national and (24) . The EMT Initiative comprises 11 working groups, including a rehabilitation group. This guideline provided the benchmark requirements for medical teams seeking to respond to emergencies and coordinating their deployment by classifying teams according to their capability (24) . Table II lists the types of EMTs.
5. WHO global registration process of EMTs. A new WHO registration system for all EMTs was initiated in July 2015 ( Fig. 1) , which enables establishment of a global register of emergency medical response teams for deployment in emergencies (22) . As of 2016, 4 acute medical teams (from Australia, China, Israel, Japan and the Russian Federation) have progressed to full verification and 75 teams from different part of the world have commenced a mentorship process and seeking quality assurance (22) . By the end of 2017, an expected 50 additional teams will have been verified for quality assurance, and over 100 will be in the mentorship programme (22) . However, currently no Rehabilitation specialized cells are included in this list. (24) . It recognizes that "rehabilitation is one of the core functions of trauma care systems in regular health care and, as such, EMTs should have specific plans for the provision of rehabilitation services to their patients post sudden onset disaster" (20, 24) . The guidelines emphasize importance of early rehabilitation for positive functional outcomes by ensuring a rapid, professional, coordinated medical response that includes rehabilitation professionals by both national and international teams (20) . Reports from past emergency responses demonstrated a lack of integration of rehabilitation professionals Variable Variable *Specialize in a specific medical area, such as rehabilitation. May be as small as 2-3 senior specialists, or a specialist facility. into EMTs and lack of coordination with other EMT members (surgical and medical), which detract from patient-centred care (20 All teams on the WHO EMT Global Classification List will now be required to use these minimum technical standards for rehabilitation in the future, and demonstrate adherence to standards (20) . Table III • At least 1 rehabilitation professional per 20 beds at time of initial deployment, with further recruitment depending on case-load and local rehabilitation capacity
• Allocation of purpose-specific rehabilitation space of at least 12 m 2 for all type 3 EMTs (i.e. referral leave care, inpatient facilities, surgery and high dependency)
• Deployment of EMTs with at least the essential rehabilitation equipment and consumables according to team type www.medicaljournals.se/jrm an overview of rehabilitation input by EMT type, and specific discharge considerations.
CHALLENGES IN PUTTING EMT STANDARDS INTO PRACTICE
The minimum standards for rehabilitation clearly set out the standards for rehabilitation and provide guidance on strengthening EMT capacity. However, they are yet to be implemented and, to our knowledge, many specialized teams (such as rehabilitation) are yet to receive any mentorship, or to be considered for full verification at this time. There are still immense challenges in putting these standards into practice in disaster settings, these include:
• Although the WHO EMT registration mechanism is progressing, it has been slow due to the rigorous and complex process (only 6 teams are fully certified to date) requiring considerable resources (personal communication with delegates during 2016 EMT Global Meet, Hong Kong).
• Many specialized rehabilitation teams and/or nongovernmental organization (NGO) teams may have a limited number of team members. It remains unclear whether these teams will embed within larger verified EMTs and/or require individual team certification as rehabilitation specialized cells.
• Most disaster-prone countries are largely unprepared and have poor planning for disaster management (6, 17) and lag in investment in rehabilitation disasterrisk reduction, infrastructure and management. Responding promptly to the needs of the people affected will be challenging.
• Disasters damage local infrastructure and disrupt health systems, often in remote, underserved areas, compounding challenges for all response teams, including rehabilitation. It is uncertain how rehabilitation teams will function, and what processes are needed for them to function, within local health systems where rehabilitation services do not exit and/ or are in their infancy.
• EMT programmes tend to be short term and reactionary, and many team members are volunteers, which may impact on prior planning or preparation and beyond.
• The safety and security of EMTs during deployment, logistical and operational issues for EMTs in remote areas are often overlooked. This includes legal and ethical challenges confronting EMTs during activation and at deployment.
• There is lack of standardized education, training and capacity-building programmes for EMTs and/or local professionals, including rehabilitation in disaster settings. Current programmes focus on individual professional development, and on operational performance of multidisciplinary EMTs (32) . For example, the Australian Medical Assistance Team (AusMAT), a certified EMT, conducts "Team Member Course" for a multi-disciplinary team of doctors, nurses, paramedics, pharmacists, fire-fighters (logisticians), allied health and environmental health staff (33) . It focuses on individual and team capacity-building by providing trainees with theoretical knowledge, disaster response and preparation for mental and physical challenges encountered in the disaster context (33).
• Although many organizations have developed "core competencies" considered to be essential knowledge and skills for disaster healthcare personnel, many are imprecise and use inconsistent terminology and structure. There is a lack of standards for best practice and none are validated (34, 35) . • Lack of, or insufficient, population data in many disasters makes it difficult for EMTs to identify target populations and/or deliver targeted interventions. Furthermore, absence of a platform for sharing and collection of data research impedes the quality of care delivered.
• Limited evidence (including feasibility) for many rehabilitation interventions in disaster settings hinders evidence-based practice in these settings.
• Standardized assessment and monitoring tools are yet to be developed, which can be challenging in terms of patient assessment/management and/or programme monitoring and evaluation.
THE WAY FORWARD
There is a clear mandate for all EMTs (including rehabilitation) to act quickly, efficiently and effectively during disasters (24) . There is also strong consensus amongst disaster relief professionals that rehabilitation is an integral component of disaster management and rehabilitation professionals can add considerable value to patient care during response, acute and post-disaster phases (3, 6, 16) . Regrettably, although there have been significant improvements in the organization of emergency responses/care and services, this has often not extended to include rehabilitation services (2) . The WHO EMT initiative, including publication of the rehabilitation guideline provides a paradigm shift in rehabilitation-inclusive disaster management, to deliver timely, cost-effective, patient-centred, coordinated and transparent services in future disasters (24) . The successful implementation of a minimum standard framework will require increased resilience of the rehabilitation community with multi-stakeholder partnerships. There is still much progress to be made in tackling the underlying drivers of disaster risk, such as poverty, climate • Embedding specialized teams, (including rehabilitation cells), with the larger teams might be a solution to foster better and rapid management. This will allow more organizations to work together to form larger teams and supplement each other instead of working independently.
• Establishment of an ad-hoc EMT registration and deployment process could be optimal at this stage, until there is an adequate number of confirmed certified EMTs in the system. If a mega-disaster were to occur in the near future in a low-resource country, the need for EMTs (especially Rehabilitation) would unquestionably exceed those currently verified/certified. • Need for EMT/rehabilitation specialized cell will vary depending on disaster type and setting, hence, deployment/response should be aligned with local needs and reflect epidemiological profile of the emergency, such as for spinal cord injury, burns, amputees.
• More rigorous and appropriate research to improve the quality of evidence for different rehabilitation interventions in different disaster contexts. Iterative research processes need to be firmly embedded within new and existing systems for monitoring and evaluation of deployments.
nes (20) provides structure and standardization, aligned with a set of overarching principles, to prepare, plan and provide clinical care during disasters for future deployments. However, there are many challenges in implementing these standards. Rehabilitation is the most expensive phase of any patient care, particularly for those with severe and multiple impairments requiring long-term care (13, 39) . Sustained efforts from the WHO EMT Secretariat are needed to establish and maintain the EMT workforce (including rehabilitation) that possesses the knowledge, skill and ability to support all health-related aspects of disaster management (40) . The role of the WHO Liaison Sub-Committee the Disaster Rehabilitation Committee (DRC) of the ISPRM, should be recognized in future disasters to facilitate coordination among major rehabilitation providers to minimize delay and duplication in deployment and deliver timely and effective rehabilitative care to victims. All countries prone to natural disasters should focus on planning and invest more in rehabilitation infrastructure and workforce. The challenge ahead is to develop a comprehensive, targeted and integrated rehabilitation-inclusive approach to disaster planning and management, targeting vulnerable communities at risk in future disasters. Future successful and effective disaster management will depend on the proficient leadership of the governing bodies (both international and national), and the willingness and commitment of countries to build systematic advance planning and preparedness to ensure that effective services (including rehabilitation) are available when needed.
